Section 5.4.8: Risk Assessment - Severe Winter Weather

5.4.8 Severe Winter Weather

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
severe winter weather hazard in Morris County.

2015 Plan Update Changes

» For the 2015 Plan Update, the severe winter weather hazard groups together heavy snow, blizzards,
Nor'Easters, and ice storms, which differs from the 2010 HMP when each were profiled ice storms
individually. The hazard profile has been significantly enhanced to include a detailed hazard
description, location, extent, previous occurrences, probability of future occurrence, and potential
change in climate and its impacts on the severe weather hazard is discussed. The severe winter weather
hazard is now located in Section 5 of the plan update.

New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2010 and 2014.

A vulnerability assessment was conducted for the severe winter weather hazard and it now directly
follows the hazard profile.

YV V VY

5.4.8.1 Profile

Hazard Description

A winter storm is aweather event in which the main types of precipitation are snow, sleet or freezing rain. They
can be a combination of heavy snow, blowing snow, and/or dangerous wind chills. There are three basic
components needed to make a winter storm. Below freezing temperatures (cold air) in the clouds and near the
ground are necessary to make snow and ice. Lift, something to raise the moist air to form clouds and cause
precipitation, is needed. Examples of thisiswarm air colliding with cold air and being forced to rise over the
cold dome or air flowing up amountainside. The last thing needed to make a winter storm is moisture to form
clouds and precipitation. Air blowing across abody of water, such as alarge lake or the ocean (National Severe
Storms Laboratory 2014).

Some winter storms are large enough to immobilize an entire region while others may only affect a single
community. Winter storms are typically accompanied by low temperatures, high winds, freezing rain or dlest,
and heavy snowfall. The aftermath of a winter storm can have an impact on a community or region for days,
weeks, or even months; potentially causing cold temperatures, flooding, storm surge, closed and/or blocked
roadways, downed utility lines, and power outages. In Morris County, winter storms include blizzards, snow
storms, Nor’ Easters and ice storms. Extreme cold temperatures and wind chills are also associated with winter
storms; however, based on input from the Planning Committee, these events are further discussed in this Planin
Section 5.4.4 (Extreme Temperatures).

Heavy Snow

According to the National Snow and Ice Data Center (NSIDC), snow is precipitation in the form of ice crystals.
It originates in clouds when temperatures are below the freezing point (32°F), when water vapor in the
atmosphere condenses directly into ice without going through the liquid stage. Once an ice crystal has formed,
it absorbs and freezes additional water vapor from the surrounding air, growing into a snow crystals or snow
pallet, which then fallsto the earth. Snow fallsin different forms: snowflakes, snow pellets, or deet. Snowflakes
are clusters of ice crystalsthat form from acloud. Snow pellets are opaqueice particlesin the atmosphere. They
form asice crystals fall through super-cooled cloud droplets, which are below freezing but remain aliquid. The
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cloud dropletsthen freeze to the crystals. Sleet ismade up of drops of rain that freezeinto ice asthey fall through
colder air layers. They are usually smaller than 0.30 inches in diameter (NSIDC 2013).

Blizzards

A blizzard is a winter snowstorm with sustained or frequent wind gusts of 35 mph or more, accompanied by
falling or blowing snow reducing visibility to or below 0.25 mile. These conditions must be the predominant
over a 3-hour period. Extremely cold temperatures are often associated with blizzard conditions, but are not a
forma part of the definition. The hazard, created by the combination of snow, wind, and low visihility,
significantly increases when temperatures are below 20°F. A severe blizzard is categorized as having
temperatures near or below 10°F, winds exceeding 45 mph, and visibility reduced by snow to near zero. Storm
systems powerful enough to cause blizzards usually form when the jet stream dipsfar to the south, alowing cold
air from the north to clash with warm, moister air from the south. Blizzard conditions often develop on the
northwest side of an intense storm system. The difference between the lower pressurein the storm and the higher
pressure to the west creates a tight pressure gradient, resulting in strong winds and extreme conditions caused
by the blowing snow (The Weather Channel 2012).

Nor’Easters

A Nor’ Easter is a cyclonic storm that moves along the East Coast of North America. It is called a Nor’ Easter
because the damaging winds over coastal areas blow from a northeasterly direction. Nor’ Easters can occur any
time of theyear, but are most frequent and strongest between September and April. These stormsusually develop
between Georgia and New Jersey within 100 miles of the coastline and typically move from southwest to
northeast along the Atlantic Coast of the United States (NOAA 2013b).

In order to be called a Nor’ Easter, a storm must have the following conditions, as per the Northeast Regional
Climate Center (NRCC):

e Must persist for at least a 12-hour period

e Haveaclosed circulation

e Belocated within the quadrilateral bounded at 45°N by 65° and 70°W and at 30°N by 85°W and 75°W
e  Show general movement from the south-southwest to the north-northeast

e Contain wind speeds greater than 23 miles per hour (mph)

A Nor'Easter event can cause storm surges, waves, heavy rain, heavy snow, wind, and coastal flooding.
Nor’ Easters have diameters that can span 1,200 miles, impacting large areas of coastline. The forward speed of
aNor’ Easter is usually much slower than a hurricane, so with the slower speed, a Nor’ Easter can linger for days
and cause tremendous damage to those areas impacted. Approximately 20 to 40 Nor’ Easters occur in the
northeastern United States every year, with at least two considered severe (Storm Solution, 2014). New Jersey
can be impacted by 10 to 20 Nor’ Easters each year, with approximately five to 10 of those having significant
impact on the State. Theintensity of aNor’ Easter can rival that of atropical cyclonein that, on occasion, it may
flow or stall off the mid-Atlantic coast resulting in prolonged episodes of precipitation, coastal flooding, and
high winds.

Ice Storms

An ice storm describes those events when damaging accumulations of ice are expected during freezing rain
situations. Significant ice accumulations are typically accumulations of 0.25-inches or greater (NWS 2013).
Heavy accumulations of ice can bring down trees, power lines and utility poles, and communication towers. Ice
can disrupt communications and power for days. Even small accumulations of ice can be extremely dangerous
to motorists and pedestrians (NWS 2008).
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Location

Snow and Blizzards

The trajectory of the storm center—whether it passes close to the New Jersey coast or at a distance—largely
determines both the intensity and the duration of the snowfall over the State. Winter storms tend to have the
heaviest snowfall within a 150-mile wide swath to the northwest of what are generally southwest to northeast
moving storms. Depending on whether al or a portion of New Jersey falls within this swath, the trgjectory
determines which portion of the State (or all of the State) receives the heaviest amount of snow.

Normal seasonal snowfall in New Jersey variesfrom 14.9 inches annually in Cape May County to over 40 inches
in Sussex County. However, there is great variability from year to year. Normal seasonal snowfall in Morris
County ranges between 25.3 inches to 35.3 inches (ONJSC 2013).

Ice Storms

Morris County, like all regions of New Jersey, are subject to ice storms. The distribution of ice storms often
coincides with genera distribution of snow within several zonesin the State. A cold rain may be falling over the
southern portion of the State, freezing rain over the central region, and snow over the northern counties as a
coastal storm moves northeastward offshore. A locality’ s distance to the passing storm center is often the crucia
factor in determining the temperature and type of precipitation during a winter storm.

Extent

Themagnitude or severity of aseverewinter storm depends on several factorsincluding aregion’s climatological
susceptibility to snowstorms, snowfall amounts, snowfall rates, wind speeds, temperatures, visibility, storm
duration, topography, and time of occurrence during the day (e.g., weekday versus weekend), and time of season.

The extent of a severe winter storm can be classified by meteorological measurements and by evaluating its
societal impacts. NOAA’sNational Climatic Data Center (NCDC) is currently producing the Regional Snowfall
Index (RSI) for significant snowstorms that impact the eastern two-thirds of the United States. The RS| ranks
snowstorm impacts on ascalefrom 1to 5. It isbased on the spatia extent of the storm, the amount of snowfall,
and the interaction of the extent and snowfall totals with population (based on the 2000 Census). The NCDC
has analyzed and assigned RSI values to over 500 storms since 1900 (NOAA-NCDC 2011). Table 5.4.8-1
presents the five RSI ranking categories.

Table 5.4.8-1. RSI Ranking Categories

Category Description RSI Value

1 Notable 1-3
2 Significant 3-6
3 Major 6-10
4 Crippling 10-18
5 Extreme 18.0+

Source: NOAA-NCDC 2011
Note: RSI = Regional Snowfall Index

The NWS operates a widespread network of observing systems such as geostationary satellites, Doppler radars,
and automated surface observing systems that feed into the current state-of-the-art numerical computer models
to provide a look into what will happen next, ranging from hours to days. The models are then analyzed by
NWS meteorol ogists who then write and disseminate forecasts (NWS 2013).
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The NWS uses winter weather watches, warnings and advisories to ensure that people know what to expect in
the coming hours and days. A winter storm watch means that severe winter conditions (heavy snow, ice, €tc.)
may affect a certain area, but its occurrence, location and timing are uncertain. A watch isissued to provide 12
to 48 hour notice of the possibility of severe winter weather. A watch is upgraded to a winter storm warning
when hazardous winter weather, in the form of heavy snow, heavy freezing rain or heavy deet, isimminent or
occurring. They are usualy issued 12 to 24 hours before the event is expected to begin. Winter weather
advisories inform people that winter weather conditions are expected to cause significant inconveniences that
may be hazardous. The NWS may also issue a blizzard warning when snow and strong winds combine and
produce a blinding snow, deep drifts, and wind chill (NWS 2013).

Previous Occurrences and Losses

Many sources provided winter storm information regarding previous occurrences and losses associated with
winter storm events throughout Morris County. With so many sources reviewed for the purpose of this Hazard
Mitigation Plan (HMP), loss and impact information for many events could vary depending on the source.
Therefore, the accuracy of monetary figures discussed is based only on the available information identified
during research for thisHMP.

Between 1954 and 2014, FEMA declared that the State of New Jersey experienced seven winter storm-related
disasters (DR) or emergencies (EM) classified as one or a combination of the following disaster types: severe
winter storm, snowstorm, blizzard, and ice conditions. Generally, these disasters cover awide region of the State;
therefore, they may have impacted many counties. Morris County was included in four of these declarations.

For this 2015 Plan update, winter weather events were summarized from 2008 to 2014. For this 2015 Plan
Update, known severe winter weather events, including FEMA disaster declarations, which have impacted
Morris County between 2008 and 2014 are identified in Appendix G. For detailed information on damages and
impacts to each municipal, refer to Section 9 (jurisdictional annexes). Please note that not all events that have
occurred in Morris County are included due to the extent of documentation and the fact that not al sources may
have been identified or researched. Lossand impact information could vary depending on the source. Therefore,
the accuracy of monetary figures discussed is based only on the available information identified during research
for this HMP Update.

Probability of Future Occurrences

Severe winter weather isacommon occurrence each season in New Jersey. The magjority of the Statewill receive
at least one measureable snow event during the winter months. The months of January, February, March, April,
October, November and December aretypically when avast mgjority of New Jersey has been observed to receive
measurable snow. Generaly, counties in the northern region experience more snow events than those in the
southern region. It is estimated that Morris County will continue to experience the direct and indirect impacts
of severe winter weather events annually that many induce secondary hazards such as. structural damage (snow
and ice load), wind damage, impact to life safety, disruption of traffic, loss of productivity, economic impact,
loss of ability to evacuate, taxing first-responder capabilities, service disruption (power, water, etc.), and
communication disruption.

In Section 5.3, the identified hazards of concern for Morris County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Committee, the probability of occurrence for drought in the County is considered ‘frequent’ (likely
to occur within 25 years, as presented in Table 5.3-3).
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Climate Change Impacts

In terms of snowfall and ice storms, thereisalack of quantitative datato predict how future climate change will
affect this hazard. It islikely that the number of winter weather events may decrease, and the winter weather
season may shorten; however, it is also possible that the intensity of winter storms may increase. The exact
effect on winter weather is still highly uncertain (Sustainable Jersey Climate Change Adaptation Task Force
2013).

Temperaturesin the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.
Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase
in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-
2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature of
4°F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual
temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to 2000),
which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey Climate
Change Adaptation Task Force 2013). Due to the increase in temperature, snow cover and sea ice extent are
predicted to likely decrease over the next century and the snow season length is very likely to decrease over
North America. However, warming of the lower atmosphere could potentially lead to more ice storms by
allowing snow to more frequently melt asit falls and then refreeze near or at surface (NPCC 2010).
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5.4.8.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. For the severe winter weather hazard, all of Morris County has been identified as the hazard area
Therefore, al assets in the County (population, structures, critical facilities and lifelines), as described in the
County Profile (Section 4), are vulnerable to a winter storm. The following text evaluates and estimates the
potential impact of the severe winter weather hazard on the County including:

e Overview of vulnerability

e Dataand methodology used for the evaluation

e Impact on: (1) life, heath and safety of residents, (2) general building stock, (3) critical facilities, (4)
economy, and (5) future growth and development
Effect of climate change on vulnerability

e Change of vulnerability as compared to that presented in the 2010 Morris County Hazard Mitigation
Plan

e Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Severe winter storms are of significant concern to the County because of the frequency and magnitude of these
events in the region, the direct and indirect costs associated with these events, delays caused by the storms, and
impacts on the people and facilities of the region related to snow and ice removal, health problems, cascade
effects such as utility failure (power outages) and traffic accidents, and stress on community resources.

Data and Methodology

Updated population and general building stock data were used to support an evaluation of assets exposed to this
hazard and the potential impacts associated with this hazard. Additionally, as available economic losses were
provided by the Planning Committee to support this vulnerability assessment.

Impact on Life, Health and Safety

According to the NOAA National Severe Storms Laboratory (NSSL); every year, winter weather indirectly and
deceptively kills hundreds of people in the U.S., primarily from automobile accidents, overexertion and
exposure. Winter storms are often accompanied by strong winds creating blizzard conditions with blinding
wind-driven snow, drifting snow and extreme cold temperatures and dangerous wind chill. They are considered
deceptive killers because most deaths and other impacts or losses are indirectly related to the storm. People can
die in traffic accidents on icy roads, heart attacks while shoveling snow, or of hypothermia from prolonged
exposure to cold. Heavy accumulations of ice can bring down trees and power lines, disabling electric power
and communications for days or weeks. Heavy snow can immobilize aregion and paralyze a city, shutting down
al air and rail transportation and disrupting medical and emergency services. Storms near the coast can cause
coastal flooding and beach erosion as well as sink ships at sea. The economic impact of winter weather each
year is huge, with costs for snow removal, damage and loss of businessin the millions (NSSL, 2006).

Heavy snow can immobilize a region and parayze a city, stranding commuters, stopping the flow of supplies,
and disrupting emergency and medical services. Accumulations of snow can collapse buildings and knock down
trees and power lines. Inrural areas, homes and farms may be isolated for days, and unprotected livestock may
be lost. In the mountains, heavy snow can lead to avalanches. The cost of snow removal, repairing damages,
and loss of business can have large economic impacts on cities and towns (NSSL, 2006).

Heavy accumulations of ice can bring down trees, electrical wires, telephone poles and lines, and communication
towers. Communications and power can be disrupted for days while utility companies work to repair the
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extensive damage. Even small accumulations of ice may cause extreme hazards to motorists and pedestrians.
Bridges and overpasses are particularly dangerous because they freeze before other surfaces (NSSL, 2006).

For the purposes of this HMP, the entire population of Morris County (492,276 people) is exposed to severe
winter storm events (U.S. Census, 2010). Snow accumulation and frozen/dlippery road surfaces increase the
frequency and impact of traffic accidents for the general population, resulting in personal injuries. Refer to
Section 4 (County Profile) for population statistics for each participating municipality.

The elderly are considered most susceptible to this hazard due to their increased risk of injuries and death from
falls and overexertion and/or hypothermia from attempts to clear snow and ice. In addition, severe winter storm
events can reduce the ability of these populations to access emergency services. Residents with low incomes
may not have access to housing or their housing may be less able to withstand cold temperatures (e.g., homes
with poor insulation and heating supply).

Impact on General Building Stock

The entire general building stock inventory is exposed and vulnerable to the severe winter storm hazard. In
general, structural impacts include damage to roofs and building frames, rather than building content. Table
5.4.8-2 presents the total exposure value for general building stock for each participating municipality.

Current modeling tools are not available to estimate specific losses for this hazard. As an alternate approach,
this plan considers percentage damages that could result from severe winter storm conditions. Table 5.4.8-2
bel ow summarizes percent damagesthat could result from severe winter storm conditionsfor the Planning Area’ s
total general building stock. Given professional knowledge and the currently available information, the potential
loss for this hazard is many times considered to be overestimated because of varying factors (building structure
type, age, load distribution, building codesin place, etc.). Therefore, the following information should be used
as estimates only for planning purposes with the knowledge that the associated losses for severe winter storm
events vary greatly.

Table 5.4.8-2. General Building Stock Exposure and Estimated Losses from Severe Winter Storm
Events

Total (All 1% Damage L oss 5% Damage L oss 10% Damage L oss

Municipality Occupancies) Estimate Estimate Estimate
Town of Boonton $2,359,806,704 $23,598,067 $117,990,335 $235,980,670
Township of Boonton $1,657,854,494 $16,578,545 $82,892,725 $165,785,449
Borough of Butler $1,818,159,072 $18,181,591 $90,907,954 $181,815,907
Chatham Borough $2,112,769,732 $21,127,697 $105,638,487 $211,276,973
Chatham Township $3,234,872,840 $32,348,728 $161,743,642 $323,487,284
Chester Borough $798,032,736 $7,980,327 $39,901,637 $79,803,274
Chester Township $3,763,335,644 $37,633,356 $188,166,782 $376,333,564
Denville Township $5,687,212,965 $56,872,130 $284,360,648 $568,721,297
Town of Dover $3,075,745,326 $30,757,453 $153,787,266 $307,574,533
Township of East Hanover $5,401,896,233 $54,018,962 $270,094,812 $540,189,623
Borough of Florham Park $3,991,843,257 $39,918,433 $199,592,163 $399,184,326
Township of Hanover $6,582,774,313 $65,827,743 $329,138,716 $658,277,431
Township of Harding $2,344,644,664 $23,446,447 $117,232,233 $234,464,466
Township of Jefferson $5,074,333,318 $50,743,333 $253,716,666 $507,433,332
Borough of Kinnelon $3,942,612,191 $39,426,122 $197,130,610 $394,261,219
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Table 5.4.8-2. General Building Stock Exposure and Estimated Losses from Severe Winter Storm

Events

Municipality

Total (All
Occupancies)

1% Damage L oss
Estimate

5% Damage L oss

Estimate

10% Damage L oss

Estimate

Borough of Lincoln Park $2,521,331,492 $25,213,315 $126,066,575 $252,133,149
Township of Long Hill $2,686,329,094 $26,863,291 $134,316,455 $268,632,909
Borough of Madison $4,038,218,735 $40,382,187 $201,910,937 $403,821,874
Borough of Mendham $1,938,234,052 $19,382,341 $96,911,703 $193,823,405
Township of Mendham $2,900,551,737 $29,005,517 $145,027,587 $290,055,174
Township of Mine Hill $968,302,365 $9,683,024 $48,415,118 $96,830,237
Township of Montville $7,935,508,932 $79,355,089 $396,775,447 $793,550,893
Borough of Morris Plains $2,353,504,441 $23,535,044 $117,675,222 $235,350,444
Township of Moarris $8,423,230,635 $84,232,306 $421,161,532 $842,323,064
Town of Morristown $4,131,251,475 $41,312,515 $206,562,574 $413,125,148
Borough of Mount Arlington $1,698,506,114 $16,985,061 $84,925,306 $169,850,611
Township of Mount Olive $7,726,519,709 $77,265,197 $386,325,985 $772,651,971
Borough of Mountain Lakes $1,470,833,586 $14,708,336 $73,541,679 $147,083,359
Netcong Borough $936,477,404 $9,364,774 $46,823,870 $93,647,740
L‘i’l‘f’sng“p of Parsippany-Troy | 414 262,637,338 $142,626,373 $713,131,867 $1,426,263,734
Township of Pequannock $4,903,988,440 $49,039,884 $245,199,422 $490,398,844
Township of Randolph $8,283,021,151 $82,830,212 $414,151,058 $828,302,115
Borough of Riverdale $1,246,580,332 $12,465,803 $62,329,017 $124,658,033
Borough of Rockaway $1,804,154,071 $18,041,541 $90,207,704 $180,415,407
Township of Rockaway $7,782,228,135 $77,822,281 $389,111,407 $778,222,814
Township of Roxbury $6,601,093,651 $66,010,937 $330,054,683 $660,109,365
Borough of Victory Gardens $138,840,857 $1,388,409 $6,942,043 $13,884,086
Township of Washington $6,580,308,267 $65,803,083 $329,015,413 $658,030,827
Borough of Wharton $1,699,397,922 $16,993,979 $84,969,896 $169,939,792
Morris County (Total) $154,876,943,422 $1,548,769,434 $7,743,847,171 $15,487,694,342

Source: Morris County

A specific areathat is vulnerable to the severe winter storm hazard is the floodplain. Severe winter storms can

cause flooding through blockage of streams or through snow melt.

At-risk residentia infrastructures are

presented in the flood hazard profile (Section 5.4.5). Generally, losses resulting from flooding associated with
severe winter storms should be less than that associated with a 100-year flood. In addition, coastal areas are at
high risk during winter storm events that involve high winds. Please refer to the severe weather (Section 5.4.7)
profile for losses resulting from wind.

Impact on Critical Facilities

Full functionality of critical facilities such as police, fire and medical facilities is essentia for response during
and after a severe winter storm event. These critical facility structures are largely constructed of concrete and
masonry; therefore, they should only suffer minimal structural damage from severe winter storm events.
Because power interruption can occur, backup power is recommended. Infrastructure at risk for this hazard
includes roadways that could be damaged due to the application of salt and intermittent freezing and warming
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conditionsthat can damage roads over time. Severe snowfall requiresthe clearing roadways and alerting citizens
to dangerous conditions; following the winter season, resources for road maintenance and repair are required.

Impact on Economy

The cost of snow and ice removal and repair of roads from the freeze/thaw process can drain loca financial
resources. Another impact on the economy includes impacts on commuting into, or out of, the areafor work or
school. Theloss of power and closure of roads prevents the commuter population traveling to work within and
outside of the County.

Future Growth and Development

Asdiscussed in Sections 4 and 9, areas targeted for future growth and development have been identified across
Morris County. Any areas of growth could be potentially impacted by the severe winter storm hazard because
the entire planning area is exposed and vulnerable. Please refer to the specific areas of development indicated
in tabular form and/or on the hazard maps included in the jurisdictional annexesin VVolumell, Section 9 of this
plan.

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by the type, frequency and
intensity of weather events. Both globally and at the local scale, climate change has the potential to alter the
prevalence and severity of extremes such winter storms. While predicting changes of winter storm events under
a changing climate is difficult, understanding vulnerabilities to potential changesis a critical part of estimating
future climate change impacts on human health, society and the environment (U.S. Environmenta Protection
Agency [EPA], 2006).

Both northern and southern New Jersey have become wetter over the past century. Northern New Jersey’s 1971-
2000 precipitation average was over five inches (12%) greater than the average from 1895-1970. Southern New
Jersey became two inches (5%) wetter late in the 20th century (Office of New Jersey State Climatologist).
Average annua precipitation is projected to increase in the region by 5% by the 2020s and up to 10% by the
2050s. Most of the additional precipitation is expected to come during the winter months (New Y ork City Panel
on Climate Change [NPCC] 2009).

In terms of snowfall and ice storms in New Jersey, there is a lack of quantitative data to predict how future
climate change will affect this hazard. It islikely that the number of winter weather events may decrease, and
the winter weather season may shorten; however, it is also possible that the intensity of winter storms may
increase. The exact effect on winter weather is till highly uncertain (Sustainable Jersey Climate Change
Adaptation Task Force 2013). Future enhancements in climate modeling will provide an improved
understanding of how the climate will change and impact the Northeast.

Change of Vulnerability

The entire County continues to be vulnerable to the severe winter weather hazard. The 2010 HMP used data
collected from the NOAA National Climatic Data Center regarding winter storms from 1994 to June 2008. The
2015 HMP update provided damage estimates using an update custom building stock based on MODIV tax
assessment data. The updated vulnerability assessment provides a more current assessment for the County.

Additional Data and Next Steps

The assessment above identifies vulnerable populations and economic losses associated with this hazard of
concern. Historic data on structural losses to genera building stock are not adequate to predict specific losses
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to this inventory; therefore, the percent of damage assumption methodology was applied. This methodology is
based on FEMA’s How to Series (FEMA 386-2), Understanding Y our Risks, Identifying and Estimating L osses
(FEMA, 2001) and FEMA’s Using HAZUS-MH for Risk Assessment (FEMA 433) (FEMA, 2004). The
collection of additional/actual valuation data for general building stock and critical infrastructure losses would
further support future estimates of potential exposure and damage for the general building stock inventory.
Mitigation strategies addressing early warning, dissemination of hazard information, provisions for snow
removal and back-up power are included in Volume I, Section 9 of this plan.
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